INTRODUCTION
Elephant grass (Cenchrus purpureus Schum.) originated in the subtropical Africa and arrived in Brazil in 1920. It is currently cultivated in the five geographical regions of the country (Quéno et al., 2011) . This species has aroused the interest of many researchers for serving as a feedstuff for animals (Valle et al., 2009; Lima et al., 2010) , in addition to being a species with high plant biomass production, rapid growth, low cost, and high productivity. For these reasons, it is also being exploited for renewable energy production (Morais et al., 2009 ).
There is a need for producing genetically improved cultivars of elephant grass adapted to different ecosystems with a faster growth speed and lower seasonality of biomass production over the year (Oliveira et al., 2012) . Thus, more in-depth studies on the identification and evaluation in germplasm banks are necessary to reveal genotypes with the best traits of interest for genetic breeding programs (Cavalcante and Lira, 2010) .
Easily detectable quantitative and qualitative traits are used to estimate the genetic diversity and to differentiate genotypes (Paiva et al., 2014) . The knowledge of the degree of genetic diversity among genotypes in the germplasm bank is important, because such data can provide parameters for identification of the parents, which, when crossed, generate a greater heterotic effect on the progeny and a higher probability of recovering superior genotypes in segregating generations (Cruz et al., 2012) .
The Unweighted Pair-Group Method using Arithmetic Averages (UPGMA) provides consistent information that can be used in studies of genetic diversity among elephant grass accessions (Lima et al., 2011) . Another method used to quantify the genetic diversity among elephant grass genotypes is Tocher's optimization, associated with the Mahalanobis distance .
Given these above considerations, this study aimed to evaluate the diversity among 85 accessions of elephant grass by Tocher's clustering method and by UPGMA, using 10 quantitative agronomic traits of continuous variation, and 14 qualitative traits of discrete variation, for 2 yr.
MATERIALS AND METHODS

Location and climatic characteristics of the region
The experiment was carried out at the State Center for Research on Agroenergy and Waste Use at Pesagro-Rio, located in Campos dos Goytacazes (21°19'23" S, 41°19'40" W; 20-30 m a.s.l.), Rio de Janeiro, Brazil. According to the Köppen classification system, the climate in the region is an Aw, hot humid tropical type, with dry winters and rainy summers and an annual precipitation around 1152 mm (Table 1) .
The soil is classified as a Yellow Latosol (Embrapa, 2006) , with the following properties: pH, 5.5; 18, mg P dm 
Experimental conditions and morphoagronomic traits
The experiment comprised 85 genotypes of elephant grass, donated by the Active Elephant Grass Germplasm Bank (Banco Ativo de Germoplasma de Capim-Elefante, BAGCE) of Embrapa Dairy Cattle, located in Coronel Pacheco, Minas Gerais, Brazil ( Table 2 ). The genotypes were planted on 23 and 24 February 2011, using whole stems, distributed into 10 cm-deep furrows. In the planting, 60 g of single superphosphate were applied, and 50 d after planting the cover fertilization was performed using 70 g urea and 40 g KCl (potassium chloride) per row, corresponding to 28.6 kg N and 24 kg K 2 O (potassium oxide) per hectare. The experimental design was arranged as randomized blocks with two replicates. The experimental plot consisted of a 5.5 m row with 2 m spacing, totaling 11 m 2 . The plot used measured 1 m.
After the establishment phase, on 15 December 2011, all genotypes were cut near the soil level (plot-leveling cut). The fist harvest for analysis occurred in November 2011, and the second in November 2012, i.e. one harvest per year for a period of 2 yr.
Morpho-agronomic traits were evaluated throughout the experiment after each year of continuous growth, analyzing whole-plant samples in all accessions: a) number of tillers per linear meter (NT) was counted in one linear meter per plot; b) plant height (PH, m) measured with a graduated ruler, taking one measurement per plot; c) stem diameter (SD, cm) measured approximately 10 cm above the soil, taking the average of three measurements, using a digital caliper; d) leaf width and length (LW and LL, respectively, cm) measured using a graduated ruler in three samples of each genotype on the 3 rd full leaf from the stem apical meristem to the root basal meristem; LW was measured considering the widest part of the leaf. Subsequently, the average of each parameter was calculated separately.
Discrete qualitative (multi-category) traits
Of the multi-category traits, only the tussock form (TF) was measured in the plots at 12-mo growth; all the others were taken in plots at 6-mo growth so that the advanced growth age of the plants would not interfere in the results. The following discrete qualitative traits were evaluated as described by Daher et al. (1997) : a) the tussock form (TF) can assume the following values: 1 open, 2 semiopen, 3 erect; b) overall color of plants in the plot (PC): 1 light green, 2 dark green, 3 purple; c) density of trichomes (hair) on the leaf sheath (TLS): 1 glabrous, 2 lightly pilose, 3 highly pilose; e) leaf angle (LA) in relation to the stem: 1 erect leaves (0 to 30°), 2 semi-erect leaves (30 to 60°), 3 prostrate leaves (60 to 90°).
Phenological traits
The phenological traits evaluated were number of days for the appearance of 10% flag leaf and percentage of flowering at the end of the reproductive period. It was necessary to quantify once weekly the percentage of flowering and the percentage of flag leaves in each accession. Subsequently, it was determined how many days each accession took to emit 10% flag leaf and, at the end of the flowering days, the total florescence of each genotype. From these data, an analysis of variance (ANOVA) was conducted and the Scott-Knott's clustering was performed at 5%, and then all accessions were classified as follows: a. (Cruz, 2013) . To quantify the genetic divergence among individuals, the clustering technique based on the mean Euclidean distance, the clustering by Tocher's optimization method (Cruz et al., 2012) , and UPGMA were carried out to generate the dendrograms.
Statistical analysis
RESULTS AND DISCUSSION
Cluster analyses based on quantitative morpho-agronomic traits
Using the continuous variables in Tocher's optimization, 16 groups were formed for the 85 elephant grass genotypes ( It can be stated that there is a wide genetic diversity among the accessions of this collection, which was revealed by the large number of groups formed and by the satisfactory distribution of accessions among groups. Similar results were found by Leão et al. (2011) , who evaluated the genetic diversity of 136 accessions of grape by quantitative morpho-agronomic traits and obtained 30 groups, with the largest concentrating only 30.14% of the accessions, indicating genetic variability and good division of the accessions among groups. Other studies have demonstrated that the number of groups formed is not always a synonym of high variability, because there may be a great accumulation of genotypes in a single group (Campos et al., 2010; Silva et al., 2013) . In interbreeding (crossing), one expects to obtain maximal heterotic effect on the segregating generations, so it should be performed with parents belonging to different dissimilarity groups (Leão et al., 2011) .
The UPGMA method, based on the dissimilarity matrix generated by the mean Euclidean distance among the accessions, was used as a criterion for formation of groups in the dendrogram (Figure 1 ), which shows that there is genetic diversity among the 85 accessions studied due to the formation of 13 distinct groups, considering the harvest on axis y at 58% relative distance among the accessions. Cruz et al. (2012) argued that the cutoff point that delimits the number of genotypes for each group in the dendrogram should occur at a point of sudden change of level; the cutoff point is thus subjective, and each analysis can indicate a different cutoff point (Rocha et al., 2009; Campos et al., 2010; Monteiro et al., 2010) .
From left to right in the dendrogram, group 6 contained the largest number of accessions 28, representing 32.95% of the total, followed by group 2, with 17 genotypes (20%). The groups that gathered pairs with shorter distances are usually composed of a large number of accessions (Gomes Filho et al., 2010) . The dendrogram also showed two groups (9 and 10) comprising only one accession: IJ 7136 cv. EMPASC 307 (62) and Teresópolis (32) formation of eight dissimilar groups (Campos et al., 2010) , and in another study with 46 accessions of papaya, seven groups were formed (Quintal et al., 2012) . These results are proportionally similar to the current study regarding the number of groups formed; however, it differs as by the distribution of the genotypes into the groups, given that in the two above-mentioned studies more than 50% of the accessions were concentrated in only one group (Campos et al., 2010; Quintal et al., 2012) , demonstrating that genetic diversity is not well distributed.
However, in other studies, the low diversity was demonstrated by the low number of dissimilarity groups formed in Capsicum ssp. and tomato, in which the evaluations with more than 15 accessions showed the formation of less than five groups (Bento et al., 2007; Gonçalves et al., 2008; Neitzke et al., 2010) .
Of the 13 groups formed in the dendrogram (Figure 1 ), group 1 comprised the genotypes that displayed the greatest plant heights in harvest 2, lowest leaf widths in harvests 1 and 2, lowest leaf lengths in harvest 2, and lowest numbers of tillers per linear meter in harvests 1 and 2. The genotypes in group 2, however, had the greatest plant heights in harvests 1 and 2, lowest numbers of tillers per linear meter in harvests 1 and 2, and lowest leaf widths and lengths, both in harvest 2.
Group 3 was formed by the genotypes of greatest plant height and stem diameter in harvest 2 and lowest number of tillers per linear meter, leaf width (both in harvests 1 and 2), and leaf blade in harvest 1. Group 4 comprised genotypes with the highest numbers of tillers in harvest 1, highest plant heights in harvest 2, lowest plant heights and leaf lengths in harvest 1, lowest stem diameter in both harvests, and lower leaf widths in harvest 2.
Group 5 was represented by genotypes with the highest numbers of tillers per linear meter in harvests 1 and 2, lowest plant heights and stem diameters in harvest 1, and lowest leaf widths and lengths in both harvests. The genotypes from group 6 had the lowest values for plant height and stem diameter in harvest 1 and leaf length in harvests 1 and 2.
The accessions from group 7 contained the highest numbers of tillers in harvest 1, the lowest numbers of tillers in harvest 2, the greatest plant heights and stem diameters (both in harvest 1), and the lowest leaf widths and lengths, both in the two harvests. Group 8 was composed of accessions with the lowest values for stem diameter in harvest 1, stem diameter and plant height in harvest 1, number of tillers per linear meter and leaf length in harvest 2, and leaf width in harvests 1 and 2.
Groups 9 and 10 comprised only one genotype: IJ 7136 cv. EMPASC 307 and Teresópolis, respectively. The first genotype showed a high value only for the variable number of tillers in harvest 2, whereas the second showed an elevated value only for number of tillers per linear meter in both harvests and for plant height in harvest 2.
The genotypes from group 11 displayed a high value for leaf length in both harvests, medium values for leaf width in harvest 2, and low values for number of tillers in harvests 1 and 2. Group 11 contained accessions with high values for stem diameter in harvest 1 and leaf width in harvest 2, and low values for number of tillers in harvest 1. The last group included accessions with the highest values for leaf length in harvest 2, medium values for leaf width in harvest 1, and low values for number of tillers per linear meter in harvest 2.
The stem diameter is directly related to biomass production. The variable plant height, in turn, may be influenced by the climate and management conditions . The stem diameter is also negatively correlated with the ash content; i.e., as the diameter is reduced the percentage or ash increases, which is desirable in elephant grass for energy biomass production (Rossi et al., 2014) . In a study conducted by Menezes et al. (2014) , who evaluated elephant-grass genotypes, the authors observed that plant height was the variable that most influenced the trait DM yield in one of the harvests for evaluation, followed by stem diameter and number of tillers.
When comparing the groups formed based on UPGMA with those formed by Tocher's optimization method, there was some agreement regarding the number of groups formed and the number of groups with only one accession. Most accessions that were part of the largest group of UPGMA, group 6, belonged to groups 1 and 6 by Tocher's optimization; only five accessions belonged to the other groups. Group 2, in the dendrogram, the second largest group, comprised mainly the accessions belonging to groups 1 and 2 by Tocher's optimization method; however, two accessions belonged to other groups. The genotypes that did not have enough similarity to form groups with other groups, belonging to single groups, were the same by both Tocher's optimization and the dendrogram, except for genotypes 18, 58, and 56, which only appeared isolated in Tocher's optimization method. Overall, this demonstrates a certain agreement in the formation of groups between Tocher's optimization and UPGMA methods.
Many studies also demonstrated similarity in the number of groups formed (Sobral et al., 2012) and in the clustering of accessions between Tocher's optimization and UPGMA (Bento et al., 2007; Campos et al., 2010; Monteiro et al., 2010) . Thus, coupled with Tocher's method, UPGMA provides a more efficient support for the divergence, with Tocher's technique discriminating each group and UPGMA discriminating each accession; in other words, UPGMA features a more complex formation, allowing the visualization of more similar accessions within groups (Campos et al., 2010) .
In grouping the genotypes by both Tocher's optimization method and the dendrogram, the variables that contributed most in the division of genotypes, by Singh's approach (Singh, 1981) , for the formation of groups, were number of tillers per linear meter in 2012 and in 2013, which, together, contributed with over 80% (33.50% and 54.55%, respectively) (Table 4 ). However, variables that contributed with less than 0.70% showed little contribution in relation to the others, such as plant height in harvests 1 and 2, leaf width in harvests 1 and 2 (which, summed, did not even contribute with 0.1%), and stem diameter in both harvests (Sobral et al., 2012) . However, even with little contribution from the above-mentioned traits, it cannot be said that they can be discarded, since Bento et al. (2007) discarded one trait with a percent contribution of 0.01% and noticed that by discarding it they had changed the formation of groups in Tocher's and UPGMA methods.
Cluster analyses based on the discrete qualitative (multi-category) traits
With the multi-category traits, the 85 genotypes were clustered into 10 distinct groups by Tocher's optimization method (Table 3 ). The group that showed the largest number of genotypes was group 1, comprising 34 accessions, or 40% of the total. The second largest group was group 2, containing 21 accessions (24.71%). Additionally, three groups were formed (8, 9, and 10) with only one accession in their composition, genotypes that were not similar enough to be grouped: P241 Piracicaba (41), Mole de Volta Grande (28), and Roxo Botucatu (52), respectively. According to Gonçalves et al. (2014) , Tocher's optimization method allocated traditional accessions of common bean, previously defined as more divergent, to distinct groups separately. These results indicate variability in the germplasm bank, since although 40% of genotypes are gathered in only one group, 10 groups were formed. Similar results were obtained by Leão et al. (2011) , who evaluated 136 accessions of grape by multi-category descriptors and obtained nine groups formed, with good dispersion of the genotypes in each group, given that the group with the most accessions had 35.3% of the total 136, indicating great variability. Silva et al. (2013) , however, obtained 12 groups, evaluating 88 accessions of coffee, but also reported low variability, with 54.5% of the accessions in only one group. Likewise, Sudré et al. (2006) obtained 94% of 59 accessions of pepper and bell pepper into one group only. It is notable that in order to obtain good variability, in addition to the number of groups formed, it is important that the accessions be well distributed within each group.
Hybridization is an important strategy for obtaining superior genotypes in elephant grass . The knowledge of variability and genetic diversity among genotypes within a germplasm bank allows the identification of parents that, when crossed, generate a greater heterotic effect (Cruz et al., 2012) . Menezes et al. (2015) crossed genetically divergent elephant grass genotypes and obtained six hybrids with potential for use in elephant grass breeding programs for energy production.
This type of analysis with multi-category variables is widely adopted, because it demonstrates whether there is variability and because it can be used with different species and different numbers of accessions; for instance, in 16 accessions of corn (Coimbra et al., 2010) , 14 accessions of melon (Neitzke et al., 2009) , six accessions of dwarf coconut (Sobral et al., 2012) , and 26 and 17 accessions of pepper (Monteiro et al., 2010; Neitzke et al., 2010) . Nevertheless, it should be stressed that this evaluation has not been largely exploited in elephant grass.
The interpretation of the dendrogram is subjective and may end up generating difficulty in decision-making regarding the cutoff point and consequently the number of groups formed, which may generate different clustering patterns. For this reason, it is recommended to establish a visual examination of points at which dramatic changes in levels occur, thereby allowing the visualization of the groups (Arriel et al., 2006; Cruz et al., 2012) .
Thus, by the UPGMA method (Figure 2 ), considering the harvest on axis y at a 70% relative distance among accessions, it can be inferred that there is genetic divergence among the 85 accessions studied, due to the formation of 10 distinct groups. The largest group formed, from left to right, was group 1, with 33 accessions, accounting for 38.82% of all accessions, followed by group 4, with 21 accessions (24.71%). Two groups with only one accession were formed, containing accessions 61 (IJ 7127 cv. EMPASC 309) and 18 (Cubano Pinda).
Group 1 in the dendrogram gathered all plants considered super early and completely flowered at the end of the reproductive cycle in both harvests 1 and 2, except for genotype IJ 7141 cv. EMPASC 306 (64), which was considered partially flowered in harvest 1 and late in harvests 1 and 2. As regards the tussock form, group 1 ranged between semi-open and erect, and for the general color of the plants in the plot, this group contained the light green and dark green genotypes; however, the hairiness and angle of the leaves varied largely, featuring all varieties.
Group 2 in the dendrogram included only genotype IJ 7127 cv. EMPASC 309 (61), considered super early, fully flowered at the end of the reproductive period, and with prostrate leaves. Group 3 gathered plants that showed complete flowering at the end of the reproductive period, with leaf angle and tussock form mostly erect.
In the second largest group, 4 in the dendrogram, the accessions were all early and were completely flowered at the end of the reproductive period, displaying an overall plant color in the plot varying from light to dark green, NT1, NT2: number of tillers per linear meter in harvests 1 and 2; PH1, PH2: plant height in harvests 1 and 2; SD1, SD2: stem diameter in harvests 1 and 2; LW1, LW: leaf width in harvests 1 and 2; LL1, LL2: leaf length in harvests 1 and 2.
Value (%) Variable
open or semi-open tussock, and erect or semi-erect leaf. All genotypes from group 5 showed erect flowers, and were completely flowered at the end of the reproductive period, with the hairiness varying from glabrous (no hair) in genotypes Mole de Volta Grande (28) and Duro de Volta Grande (34) to lightly pilose in the others.
Group 6 was composed of accessions with a medium number of days for appearance of 10% flag leaf, completely flowered at the end of the reproductive period. The leaf angle found in this group was erect and semi-erect, and the majority of the leaf sheaths in the group was lightly pilose. Group 7 was characterized by all genotypes being light green, with an erect leaf angle, early, and completely flowered at the end of the reproductive period.
Accessions with erect leaves, open tussock, light green color, lightly pilose, and with a medium number of days for the appearance of 10% flag leaf were gathered in group 8. Group 9, in turn, had late accessions with light green color of the plot and tussock varying from open to semi-open. Group 1 was formed by only one accession, Cubano Pinda (18), which showed an erect leaf angle and late appearance of 10% flag leaf. Late flowering is a desirable feature in elephant grass genotypes intended for energy production. However, Oliveira et al. (2015) observed that this same genotype displayed the highest dry matter yield at higher levels of N fertilization, which is not desirable.
The UPGMA clustering method is considered the most simple for the construction of phylogenetic trees, frequently used in the study of variability of germplasms of several species (Campos et al., 2010; Scheffer-Basso et al., 2012; Sobral et al., 2012) . It is sufficient for both continuous (Coimbra et al., 2010) and multi-category (Bento et al., 2007; Büttow et al., 2010) variables.
The efficiency of use of multi-category variables in the discrimination of genotypes has been demonstrated by some authors; e.g. Sudré et al. (2006) , who evaluated genetic diversity among genotypes of Capsicum ssp., and Campos et al. (2010) , who evaluated genetic diversity among accessions of cassava and determined the efficiency of use of multi-category variables in the discrimination of genotypes, demonstrating the great potential of use in characterization and management of germplasm banks.
The use of multi-category variables showed to be efficient in demonstrating the genetic variability, and was also an easy technique due to its easy observation, practicality, and for requiring less labor and less time as compared with quantitative data, which render it ideal for banks and collections when little human and financial resource is available. However, it should be stressed that each method has its unique importance, and it is preferred that a collection be studied in depth so that it can provide greater support to breeding programs (Sudré et al., 2006; Bento et al., 2007; Neitzke et al., 2009) . For this reason, when analyzing the diversity by qualitative variables, many studies also analyze them quantitatively (Bento et al., 2007; Neitzke et al., 2009; Campos et al., 2010; Silva et al., 2013) , as in this study.
In the comparison between the dendrogram and Tocher's optimization of the multi-category variables, there was a similarity in the number of groups formed; however, by Tocher's method, three groups had one accession in their composition, whereas in the dendrogram, two groups were identified as having one accession. Curiously, of all accessions that were part of group 1 in the dendrogram, only one was not represented in group 1 by Tocher's optimization method: genotype 13 AD IRI (80), which belonged to group 6 by Tocher's method. Of all genotypes in group 4 in the dendrogram, only four accessions did not belong to group 2 in the optimization: 71 (07 AD IRI), 45 (Gramafante), 62 (IJ 7136 cv. EMPASC 307), and 36 (Turrialba), demonstrating a certain similarity between the two analyses.
The few disagreements that occurred can be explained by the fact that different methods utilize distinct procedures for the formation of groups; i.e., each method utilizes different calculations to determine genetic distance (Neitzke et al., 2009; Büttow et al., 2010) . Thus, it is normal that most studies comparing these two methods yield a partially agreeing result (Neitzke et al., 2009; Büttow et al., 2010; Campos et al., 2010) . Another fact worth mentioning is that UPGMA provided a more detailed demonstration, allowing the visualization of the distances within a given group, complementing Tocher's method, which already provided the distinct groups (Campos et al., 2010) .
Correlation between continuous discrete variables and multi-category variables
The estimate of the correlation coefficient tested by the Mantel test between the dissimilarity matrices obtained based on the continuous or multi-category variables helps to determine the discordance among the clusters formed for each set of traits, both quantitative or multi-category (Silva et al., 2013) . The correlation estimate had a high magnitude (0.41) that was significant at 1%, demonstrating that the diversity from a dataset can be extrapolated into another dataset of a different nature (Silva et al., 2013) . This result corroborated Gonçalves et al. (2008) , who found a similar magnitude (0.40) in tomato, explaining that the techniques utilized addressed different regions in the genome.
A correlation lower than 0.10 suggests that the genetic diversity obtained based on the quantitative traits does not explain the diversity of the multi-category traits (Silva et al., 2013) . This was the case presented by Silva et al. (2013) , who reported a nonsignificant correlation of 0.02 in coffee, and by Quintal et al. (2012) , who obtained an also nonsignificant magnitude of 0.25 for papaya.
In comparing the quantitative matrices with the multicategory one, in Tocher's optimization for the continuous variables with Tocher's optimization for the multi-category traits, the former demonstrated variability of germplasm bank better, as it formed more groups than the latter, distributing the accessions more according to their genetic diversity.
Tocher's optimization method also did not show a pattern; i.e., the genotypes grouped quantitatively in a same group were dispersed, composing different groups when grouped by multi-category traits, whereas genotypes that were isolated making single groups formed groups of similarity with the other genotypes. Silva et al. (2013) , Neitzke et al. (2010) , and Leão et al. (2011) also found a different number of groups and differentiated distribution of the accessions into the groups when comparing the cluster formed by quantitative and multi-category traits with 88 accessions of Coffea ssp., 17 accessions of pepper, and 136 accessions of grape, respectively. For that reason, Coimbra et al. (2010) stated that these pieces of information on similarity should be used together. Corroborating this assertion, Silva et al. (2013) obtained low genetic diversity among accessions when considering quantitative and multicategory traits separately.
Dendrograms of continuous and discrete variables presented similar numbers of groups, meaning that both the quantitative and the multi-category descriptors, in UPGMA, showed the existence of a broad genetic diversity in the germplasm bank. However, genotypes that formed the group in the quantitative analysis were grouped with other genotypes in the quantitative analysis; i.e., genotypes that formed groups in the continuous variables were not the same that formed groups in the discrete variables. This result corroborates the study of Gonçalves et al. (2008) , in which the same number of groups was formed but there was a great difference in the distribution of accessions into the groups.
Most studies demonstrate that, by the UPGMA clustering method, qualitative variables have a greater efficiency in the separation of genotypes, indicating a greater participation of qualitative variables in the explanation of the clusters formed. This might have occurred here, though, since the majority of descriptors utilized was quantitative (Monteiro et al., 2010; Moura et al., 2010; Neitzke et al., 2010) . Hence, quantitative descriptors must be used in the study of genetic diversity, as they possess great relevance to breeding programs (Moura et al., 2010) .
The combined analysis of quantitative and qualitative data can provide better understanding of the genetic diversity of the bank; i.e., a more complete characterization of the genotypes and genetic diversity patterns serves as basis for more efficient breeding research, facilitating the study of diversity (Gonçalves et al., 2008; Campos et al., 2010; Moura et al., 2010) . Therefore, the combined analysis of quantitative and multi-category data provides a reliable genetic interpretation and allows for better directions for elephant grass crosses in breeding programs .
CONCLUSION
There is genetic dissimilarity among studied accessions of Cenchrus purpureus, which was demonstrated in the analysis of quantitative and qualitative traits. This dissimilarity can be exploited for forming crossing blocks in breeding programs aimed at the development of cultivars with the most diversified purposes, as is the case of biomass energy production.
The analysis of quantitative data separated the accessions more, forming a larger number of groups than the qualitative analysis did; however, the qualitative analysis should not be excluded, as it also allowed the clustering of genotypes. Comparing all groups, no clustering pattern could be observed.
The characterization based on quantitative descriptors and characterization based on qualitative descriptors provide data that allow a better interpretation of the genetic dissimilarity and better direction for the elephant grass crosses in breeding programs.
